Background: India has a high burden of cardiovascular diseases (CVDs). High-risk interventions can be initiated only when individuals at high-risk have been identified. Objectives: The objective was to estimate the prevalence and the sociodemographic pattern of cardiovascular risk factors and to predict the 10 years risk of fatal and nonfatal major cardiovascular events in a rural population in Tamil Nadu. Materials and Methods: A cross-sectional study was conducted among 30 villages of a rural block in Tamil Nadu from March 2012 to February 2013 in the age group of 40-79 years attending our fixed mobile clinics using structured interview schedule and subsequently, the World Health Organization/International Society of Hypertension (WHO/ISH) risk charts were used to predict the 10 years absolute risk of fatal or nonfatal cardiovascular event. Results: A total of 482 individuals were studied of which 68.3% were women and 31.7% were men. Prevalence of overweight, diabetes, and systolic hypertension was found to be 60%, 22.8%, and 34.6%, respectively. A majority (79.9%) of the study population had 10 years cardiovascular risk of <10% while only 2.5% had a risk of more than 40%. As the age advances, the proportion of participants with high-risk also increased and this trend was statistically significant (P = 0.001). Conclusion: Less than 10% of the population had a high-risk of CVD based on WHO/ISH risk score. These charts help identify the high-risk groups in the population in resource-scarce setting and thus an appropriate action can be taken.
INTRODUCTION
Cardiovascular diseases (CVDs) are the number one cause of death globally: More people die annually from CVDs than from any other cause. Low and middle-income countries (LMIC) are disproportionally affected; over 80% of CVD deaths take place in LMIC and occur almost equally in men and women. [1] India alone is burdened with approximately 25% of CVD-related deaths and would serve as a home to more than 50% of the patients with heart ailments worldwide within next 15 years. [2] Projections based on the Global Burden of Disease study estimate that by the year 2020, the burden of CVD in India will surpass that in any other region of the world. [3] Cardio-vascular deaths account for 34% of all deaths in women and 28% of men. India has not only a high burden of CVDs, but also the effects of these diseases on the productive workforce aged 35-65 years can have devastating consequences for an individual, the family, and society [4] high-risk strategy of primary prevention of CVDs can be initiated only by identifying once individuals at high-risk have been identified. A number of methods has been used to identify high-risk individuals. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] This study was carried out to estimate the prevalence and the sociodemographic pattern of cardiovascular risk factors and to predict the 10 years risk of fatal and nonfatal major cardiovascular events in a rural population in Tamil Nadu. 
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MATERIALS AND METHODS
A cross-sectional study was carried out through our fixed mobile clinic (visit on fixed day of every week to a village) among 30 villages of Kattankulathur block in Kancheepuram district in Tamil Nadu from March 2012 to February 2013. Individuals in the age group of 40-79 years who attended our fixed mobile clinic were interviewed in person with a structured interview schedule to elicit information on select sociodemographic variables, tobacco and alcohol use, dietary intake, physical activity, and treatment history for diabetes and hypertension. The physical examination of all the participants included measurements of height, weight, blood pressure, resting pulse rate, and collection of blood samples for plasma glucose. All individuals included in the study provided written informed consent. Those individuals who had a nonfatal cardiovascular event and those who did not consent to participate in the study were excluded from the study. The study was approved by the Institutional Ethics Committee.
Color-coded, easy-to-use risk charts developed by the World Health Organization (WHO)/International Society of Hypertension (ISH) for the South East Asia sub-region-D were used to predict the 10 years absolute risk of a major cardiovascular event among adults aged 40-79 years. These charts used five risk factors: Gender, age, systolic blood pressure (SBP), smoking status, and diabetes. These charts estimate risk without measuring blood cholesterol and are particularly suitable for low-resource settings. [15] Standard methods were used to measure weights and heights. [16] Body mass index (BMI) was calculated, and standard cut-offs for Asian adults were used to define overweight and obesity, [17] according to which, overweight is defined as BMI of more than 23. Overweight is further classified as at-risk of obesity (BMI = 23-24.9), obesity grade 1 (BMI = 25-29.9), and obesity grade 2 (BMI ≥30).
Postprandial blood sugar was measured (2 h after a morning breakfast) using glucometer (Accutrend Plus). A person was considered to have diabetes if the postprandial plasma glucose concentration was found to be >11.0 mmol/l (200 mg/l) or if he or she was taking insulin or oral hypoglycemic drugs. Blood pressure was recorded in the sitting position in the left arm to the nearest 1 mm hg using an electronic OMRON blood pressure measuring device (Omron Corporation, Tokyo, Japan). Two readings were taken: First one before starting the interview and the second one at the end of the interview and the mean of the two readings was used for analysis. Hypertension was diagnosed using the criteria proposed by the Seventh Joint National Committee. [18] All current smokers and those who had quit smoking <1 year before the assessment were considered smokers. Similarly, all current alcoholics and those who had quit alcohol <1 year before the assessment were considered alcoholics.
Data entry and analysis was done using SPSS 16 version. Descriptive data were presented as measures of central tendency and dispersion. Chi-square test was used for analyses of categorical variables.
RESULTS
A total of 482 individuals were studied of which 68.3% were women and 31.7% were men with a mean age of 52.76 (±9.34) years. Most individuals were in the age group of 40-49 years (41.1%), were illiterates (38.1%), and were homemakers (44.4%). When monthly family income was taken, 41.9% of the participants had a monthly family income below 5000 rupees [ Table 1 ]. Mean SBP was found to be 133.23 mm hg (±20.22). The overall prevalence of systolic hypertension was 34.6% (95% CI: 30.35-38.85%); among men the prevalence was found to be 36% (95% CI: 28.39-43.61%) while among women the prevalence was 34.1% (95% CI: 28.88-39.12%). As age advanced, the proportion of the population with systolic hypertension increased and this trend was found to be statistically significant (χ 2 = 17.3; degrees of freedom = 9; P = 0.044) [ Table 3 ].
Mean BMI was found to be 24.6 kg/m 2 (±5.08). The overall prevalence of overweight was found to be 60.0% (95% CI: 55.63-64.37%). Among men the prevalence was 55.5% (95% CI: 47.63-63.37%) while among women the prevalence was 62.0% (95% CI: 56.76-67.24%). The overall prevalence of obesity was found to be 44.4% (95% CI: 39.96-48.84%). Among men the prevalence was 40.5% (95 CI: 32.72-48.28%) while among women the prevalence was 46.2% (95% CI: 40.81-51.59%). The difference in the prevalence of overweight among men and women was not statistically significant.
In the study population, 6.8% were smokers (95% CI: 4.55-9.05%). Among smokers, all were men and two-thirds were under the age of 50 years. Furthermore, 7.3% of the study population was alcoholics and all of them were men.
Tables 4 and 5 depict the relationship between risk factors (age, gender, BMI, SBP, diabetes, and smoking) and 10 years risk of a cardiovascular event of the study population. A majority of the study population had a risk of <10% (79.9%). A small proportion of the study population (2.5%) had a risk of over 40%. As age advanced the proportion of participants with the high-risk increased, and this trend was statistically significant (χ 2 = 167; degrees of freedom = 12; P = 0.001). A higher proportion of women (83.3%) had a risk of <10% as compared to men (72.5%) but this was not statistically significant (χ 2 = 7.84; degrees of freedom = 4; P = 0.098). Among diabetics, 20% had 10 years cardiovascular risk of more than 20% while among nondiabetics it was 6% and this difference was found to be statistically significant (χ 2 = 26.9; degrees of freedom = 4; P = 0.001)
Among those with a SBP of more than 140 mm hg, the 10 years cardiovascular risk of more than 20% was 25.1% while among those with a SBP of <140 mm hg it was 0.6%. The proportion of population with more than 20% risk increases as the SBP of the population increases and it was found to be statistically significant (χ 2 = 441; degrees of freedom = 12; P = 0.001). Among smokers, 21.2% had 10 years cardiovascular risk of more than 20% while among nonsmokers it was 4.6% and this difference was found to be statistically significant (χ 2 = 9.66; degrees of freedom = 4; P = 0.046).
Almost one-fifth (19.5%) of those with overweight and obesity had more than 20% risk of cardiovascular event over the next 10 years.
DISCUSSION
The present study was conducted among 482 adults in the age groups of 40-79 years. The prevalence of diabetes mellitus in the present study was found to be 22.8%. Patel and Singh [19] reported that the prevalence of diabetes mellitus among males was 15.47%.
Chow et al. [20] reported that the prevalence of diabetes among rural adults over the age of 30 years was 13.2%. Muninarayana et al. [21] reported that the prevalence of diabetes mellitus among the rural population was found to be 10%.
The prevalence of systolic hypertension was found to be 34.6% in the present study. As age advanced the proportion of the population with SBP also increased and this was statistically significant. Subburam et al. [22] reported that the prevalence of hypertension among adults in the age group of 45-60 years rural Tamil Nadu was 33%. However, Gupta [23] reported that the prevalence of hypertension among rural adult Indians was 10-15%. Kinra et al. [24] and Panesar et al. [25] in their respective studies reported that the prevalence of hypertension ranged between 17% and 22%. The higher prevalence in our study can be attributed to the older age of our study population as compared to the other studies where the study population aged between 20 and 69 years.
In the present study, 60% of the study population was overweight (BMI >23). Mohan et al. [26] reported that the prevalence of overweight among the industrial population over the age of 20 years in Chennai was 60.2%. Anuradha et al. [27] reported a lower prevalence of overweight at 27.7% among urban slum dwelling women over the age of 20 years. Kinra et al. [24] reported that the prevalence of overweight among rural Indian men were 33.7% and women were 41.9%.
The prevalence of obesity (BMI >25) in the study population was found to be 44.4%; among women the prevalence of obesity were 42.6% while among men it were 40.5%. Kinra et al. [24] reported an obesity prevalence of 19% (18.8% among men and 27.7% Heart India, Vol 3 / Issue 2 / Apr-Jun 2015 among women) among the Indian population between 20 and 69 years. Higher prevalence in the present study was probably due to the inclusion of higher age groups of 40-79 years.
In the present study, 6.8% of the population smoked tobacco and all of them were men. Among smokers, two-third were under the age of 50 years. Jayakrishnan et al. [28] reported that the prevalence of smoking was 28% among selected rural community in Thiruvananthapuram among men aged between 18 and 60 years. Kaur et al. [29] reported a prevalence of smoking to be 37.6% among rural adults between 25 and 64 years in Tamil Nadu. Chockalingam et al. [30] reported that among individuals above the age of 15 years in Tamil Nadu, the prevalence of smoking was 23.7%.
The present study, showed that 9.2% of the population had 10 years cardiovascular risk of ≥20%. Otgontuya et al. [31] reported a slightly lesser proportion among Mongolians, Malaysians, and Cambodians at 6%, 2.3%, and 1.3%, respectively using the same charts. Otgontuya et al. [31] also reported that among 40-64-year-old adults in Seychelles, 5.1% had high total CVD risk. Mendis et al. [32] reported that 1.1% of the Chinese, 1.7% of the Iranians, 2.2% of the Srilankans, 2.8% of the Cubans, 5.0% of the Nigerians, 9.6% of the Georgians, and 10% of Pakistanis had 10 years cardiovascular risk of ≥20%. Kanjilal [14] using the Framingham model predicted that 5.3% of the Indian cohort was at high-risk.
In the present study, the proportion of population with 10 years CVD risk of 30% or more in men were 0, 7.5%, 10.9%, and 18.8% and in women it were 0, 5.8%, 4.8%, and 17.6% in the age groups of 40-49 years, 50-59 years, 60-69 years, and 70-79 years, respectively. The WHO in their study conducted in South East Asia Region including India reported that the proportion of population with 10 years CVD risk of 30% or more in men were 0.47%, 5.12%, 22.3%, and 31.39% and in women it were 0.22%, 3.31%, 22.23%, and 29.9% in the age groups of <50 years, 50-59 years, 60-69 years, and 70-79 years, respectively. [33] In the present study, among the lower age groups of 40-49 years, 97.5% of the participants had 10 years cardiovascular risk of <10%, 1.5% of the participants had risk of 10-20% risk, and none had >20% risk. In the highest age group of 70-79 years, only 39.4% had 10 years risk <10%, 33.3% had risk of 10-20%, and 27.3% had risk of more than 20%. Similar findings have been reported by Bansal et al. [34] in their study among asymptomatic office executive in Delhi based on Framingham risk score that in lower age quartile 95.5% patients had 10 years cardiovascular risk of <10%, 4.1% patients had 10-20% risk, and none had >20% risk; but in the highest age quartile <½ of the patients had 10 years cardiovascular risk <10% and nearly half had 10-20% risk of cardiovascular risk.
Khanna et al. [35] based on the distribution of Framingham risk score among different age groups reported that in patients <45 years, none of the patients were categorized as high-risk. Only 13% and 15% patients could be categorized as having "highrisk" in age groups 45-55 years and 55-65 years, respectively, while in patients older than 65 years, 30% were classified as having high-risk.
CONCLUSION
About half the study population was obese, one-third had systolic hypertension and one-fifth were diabetics, but <10% of the population was at high-risk of CVD based on WHO/ ISH risk score.
Estimating, monitoring, and prevention of multiple risk factors for CVDs will be cost effective over monitoring and prevention of individual risk factors. Even though WHO/ISH risk score may not help those already suffering from CVD and on treatment, it will help as a tool to assess and categorize the population. This in turn will help in giving more care and counseling for those at high-risk by means of regular follow-up (every 3-6 months), thus helping in the prevention of fatal and nonfatal CVDs at primary care level in resource-scarce settings.
